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ABSTRACT 

PURPOSE: To perform a high ON/OFF ratio, a low leakage current and high 
mobility as electric characteristics by largely forming a crystalline grain 
size of a polycrystalline silicon film of a thin film transistor in which 
an active region is formed of the polycrystalline silicon film. 
CONSTITUTION: An active region of a thin film transistor 10 is formed of a 
polycrystalline silicon film 14, and the film 14 is formed of a crystal 
having a size of 1/5 or more of a channel length L and 1/3 or more of a 
channel width W. A method for manufacturing the same comprises the steps of 
forming a gate electrode 12 on an upper surface of an insulating board 11 
having an insulating surface, then forming a gate insulating film 13 
covering the electrode 12, and further forming a polycrystalline silicon 
film 14 having a grain size of 1/5 or more of the length L and 1/3 or more 
of the width W of the transistor 10 to be formed. Then, the film 14 is 
reduced in thickness by surface oxidizing, and then the transistor 10 is 
completed. 



(19)B*H«F^ CJ P) 



(a) cioiwaaaH*^ 

i(^||Ap5_ 243575 

C43)^H B ¥tfc 5 ^(1993) 9 J321 B 



(51)IntCL 5 

H 0 1 L 29/784 



9056-4M 



F I 

H 0 1 L 29/78 



3 11 H 



SaEff* *if# B*««>«2(^ 7 JO 





^FlH 5 F : 4-76243 


(71)tMHA 


000002185 










(22) HUBS 


¥££4^(1992) 2 27 B 




mSIBD^ill&ifcp^JII 6TI 7 #35^ 






(72)SM8* 


*W 








JBJt»fiJIIEakfiJII6TB 7 #35^- 7^ 














C74)f^aA 


&&± mm mm 



(54) [SMBCD^&B;] iIh7>^X^^J:^0)»Uji 
(57) [^] 

mmmm&^Mi^y = ^mxm 

^10cd^-\^/i^L<7;> l/5J^_b^^c^ ^T'^o^^r^ 



10*JK t^;/^? 



16 




-1- 




/ 

[0 0 0 1 ] 
[0 0 0 2] 

ifi3 nm-1 5 nmSSt'feofcW, h 7 ^v* 

Ti-i. #*SBr>y =:^*fc@£:J: 9 *# < 
[0 0 0 3] ^fc^JKh^^^^tom^ft^SrefciS 

ti>*x*gz>o>x\ Mm h 7i/*jx#(n km >mm (I 

DS) -KU'-O-mJE (VGS) *RFl4co^^te«Wtc:jbnt5 




(2) W5 - 2 4 3 5 7 5 

2 

[0 0 0 4] 

5 0 w^/-4t>, #*giiir>y ^sg^eoj^^i^pf^ y 

[0 0 0 5] It^lVy^yi^lOnmife)! 

20 j&f&L-t-m, fa?aiaffij*fi{t:?£tcj:oT0S£S'>y 
fkL7t^r% g H H H co*&fi^^Kvy ^yioinicj; 

[0 0 0 6] &mm&, m&W)&, i^ON/OF Flt£r 
[0 0 0 7] 

[0 0 0 8] WJKhyV^^^IHiS^fe^ UT«, ^ 
[0 0 0 9] 

50 [flsffl] iffi^o^BEb^^^^^-efi, ^Ubfl^c^r 



-2- 




3 

h 7 ^ v?^ ^ t -*^Bw l / 3 W±»*| £ f-ffM 
L>tt<DX\ h 7 > v^^ ^ CD#W^^# < ^ ^) , £ 

fcON/OFFifcte, #l;ttfl 0 6 *Iig£fcf2-^x^_L 

*£g,<£>iteS/A SMRh7^;**<©f 1 ^A'fia>l /5 

/3 ct W^iClf;};, ON/OFFifclt Wl^f^l 

Sivy =3>jjg^ffi^gtft:UTii«ii:$r»< uwt\ 

[0011] 20 

i 2^s^i(c, M^y ^^mx y /^y- k*s* 

g (L) £>fi£<£> 1 /5J^_bcD^:# £X*fc-DW)Mm by 30 
V^^l 0C?)f t^/^g (W) WS$W1/3WJ:» 

[0 0 1 2] _h|E^— htil 2<OWiW<D±rfc&1fe&~> 

yn^ni4tcfi, y— ^ • Ki/^yfii 6, 17/^ 
Mj&£tiX^Z> 0 ^fcy — * • Ku-f >^tRl 6, 1 7 

[ooi 3] m^^muf&cDmmby^is*? 1 

ON/OFFlt^ff y ^ ^1 

14 0feStt® (L/Dg) fc£>Bl«, *5j:^ON/0 
F F J£ tf^r^lg/^faV y =J 1 4 COjgJIiStfS 

(w/Dg) £<e>bh«s:, m2-m4{cx^m,m-r^ 0 

[0 0 14] ON/OF FJfc£^*/^/*SiSIi3& 

^ (L/D g ) t^BI^S:, H2(cj;!9att^i-S 0 HIT 
IS. MdON/OFFJt^L, 

(14) 1 0 nm^UCo -t-^^-b^a^^y 50 




^^5 -2 4 3 5 7 5 

3^1 (14) <D±J§&2 0 nm<Dm.£tzttltk4k^tc 0 
^(O^&i^]) =i>m (14) fc£, jjS H l*t@Dg^*3j; 
^l/im^fcWSrffll/^, ^^/M© <W) £ 

0. 6 /i tnfCtS^ U ^-V^M'fi (T-) /^0. 

1 0(?)ON/OFFibif t^I/S 0 B « (L/D 
g) ^^BltS^Lfco 

[0 0 1 5] HliC^:-r^P< . L/D g ^ 5 GDffilS-efiO 

n/of Ftb^gfita^s x i o 6 jy.±to^:# £&5 a 

L/D g > SCQfffl-CteON/OF F it (/>f[ttef3f£ 5 X 
1 0 6 X fP/h$< 

[0016] /j;|CON/OF FJfct ^-V-^^^I/^Bsli 
S (w/Dg) t<opm£\ d3tcj: 9t£^i-£ 0 |T J 
(i. fifj;ON/OF Ftt^L, «fttfS^ir^M>f / 
(W/Dg) £r^i% Jfc*5**Sf B v'y 

(14) (±I^lrl0nm(afc o i-fc=b*>0*SJIr>y 
^>-Sl (14) <Z)_hH£r2 0 nmOOff^fcW&flSLfco 
CW^ttfiv-U ^>ig (14) *S,S*frS (Dg) ^ 

(L) 7/imtCl^^L. ^-t^M"*! (W) ^0. 

5 ju mJEJL±l 0 & mJWT^t5iatC*3fj-S^sSSIIS h 7 > 
^^WON/OFFitift^i/ga8i (w/ 
Dg) i:0OM^^^L/t o 

[001 7 ] Ili-C^i-JD< , W/D g ^ 3 <75ffiHT*{-±0 
N/OFF]t(7)»l5^1 0 6 i^._bc7^# £M&5 0 W 
/D g > 3 <DWMX\±ON/0 F FittfXitCm^ 1 o 6 

J; 9/h<* < 

[0 0 18] ^(CON/OF FJfc£^^M>S/*SiIIiS|& 

s (w/Dg) tcoia^S:. m4i<c£i9mwTz a mx 

(i. RfrfHIEl3 i:fHj#(^ M±ON/OFFlt^TL, 
jUttfi^^^/^S/^Blte^ (W/Dg) ^^-r o /j:*5 

#*Sf 9 ^y^^(i4) w^ionmiafco -r 

*^*>#J|gS'>y (1 4) ©_hIS:2 0nm(Df 

£fdvmik\^tc 0 :f)» s B ^^yl (14) S 

e B H ^^ (Dg) Ti-^oj:-!:! Mm^^^^fflt^: a L 
T, ^-y^^fi (L) $rl. 2 /z mdiS^L, ^-\'^A 
4ig (W) >5S0. 5 mJ^± 1 0 ^ m^T(7)|Ei{-^fto 
m$MWk h7^^WON/OFFJti:ft^g/ 
SSJKM (W/Dg) b<om&&7F\^fr 0 

[0019] m^^-i-^UK , W/D g ^ 3 (7)®|ST-^0 
N/OF Fifc^1Bf±^(-3f 1 0 6 £A_hw:*£ £lz:fc5o W 
/D g > 3C0|£ffl-efiON/O F Ftb^Mfit^f^ 1 0 6 

[0 0 2 0] Lfc^ 0 -c, L/D g ^ 5W(filT^^W 
/D g ^ 3to«Slffltc/ t e5^SSv'y (14) ^rffl 

V^fcaf«f7>'^^^ (10) COON/OF FtbOft 
fi, «^ON/OFFtbWt (10 5 mS^cfi-x:^ 
iUT) J: 9 t-lfr^t^i 0 6 W_btc:^S 0 
T. Ilh7/'v ; ^^ (10) 0)ON/O F Ftttif^^ 

■So 



-3- 




5 

BspfilittxsIB ^i^iae^itxm 
1] (*92)/.J<J:?)iRHi-5o''|a5W (1) i^tll 
c9Xg£fr5 0 r^xSTii, #to< £ fc^;&s*6»tt 

v^ D *T|b^WafB^SS6'(«TCVp^i:l5i-) K 

[p 0 2 2 | pv^riisco (2) ii^i-*p< > 

^"^20keV, K-X l i^|X|ql5/cm z 
RSn.H^ I) =*iss<?--y (22) & 

p^ftur, y-h««x 2^Mt^ 0 sfcxiaraes 

tUr, 1 #Jjft*->li p — >-2 3, 2 4 &vM4t 

L, p + V — * • "KU<VSHPtUL«1l2 5, 2 6^i 20 

[0 0 2 3] Wx.^SJS^f^l^^ h7^h^rV 

1 2c7?^® ( fc±f£p + y — . K W x8i 9 tH Lftffi 2 

8 5 0°C£> K^-YBEf^troT. ±!SfiS*b'>y ^Bl<£> 

2 5, 2 6 ±<£>ffiHfc > y ^ >H 2 7 09 2 ^»"C^-r SIS 

[0 0 2 4] ^^tl2<7)Ii^T9o ^C0XSt?H. 
i 5 (?) (3) Id^H-jttK, i£JEECVDfe(Cj:oT, 
XfE^^ K*— ^2 8, 2 9C0rtSfl£XlE^— h«& 

3 W^M t y = 2 7 i t ic^ait 

^y=Vi (3 0) 0iJ;LkE3 0 nm^f^CMf 40 

°c. mm^mm.co}±?j% o . e 7 k p a fc^^*r^ 0 & 
itmm) %n<>x, MS^y^vi (30) ^aafb 

[0 0 2 5] ^^-e|U6cO (4) itZ^TX 0 ii^o? 

*Fyy/77^-ix^fy>/ < hiaot, xia^fe 
s V>y ^yii 4<?>2^«i»-e^-i-Sfi54>$:i^5feL, nr> 50 



¥?m¥-5 - 2 4 3 5 7 5 

6 

<o&ffi&y y ^ >-in 4 x-mwifei&Mi&p 1 9 &mf&-t 

[qo : 2 6j ^^^^3^xa^fT9o 'i^xm-r-fi, 
i^e©' (5) f^-Tci; ^c/ a 5 0°C(O Yy^mt 

"coR^I^ 1 0 nrn~2 p nmtc^^o XRBMbT'te, 

nit < & So r.cofc^, oN/oFFit^^s^iST-r 
[oq27| m^xm^co (6) (^-r*a<, v-\ r m 

tiki 2 wWfllJwffiftfflW^SB I9|:y^' K w > 
flfW§UB| 1 7eMt§ 0 y— KH^i 
6, 1 7$rJfMf^,(c(i, ^-fiSfif©*" h U V y /77^ 

-laot, y-h«ttj2±w^ySA^^^ (H 

y — ^ • KK^S«16, l 7Srf^t$ 0 _bfE 
^tyffA^ttt Ltlt Wx.(^p^X^fe(cX^^{b 
(BF2 + ) ^tyaAi^-tl 

0 k e V; K^Xf^ 1 X 1 O'Vc.m 2 -5X1 0 14 
/cm^:»fg 0 Xf S y — ^ • Kl^vil* 
16, 1 7r P 1C0ffi«I««^fifeffil 8 

K3 1 Sr^i"5o r<75BFflite»/Bt3 1 ^'Jxfffi^b 
->y nyj; o ^5 Q ^^^;I^cO^ h y y ^y — ^ 
^yfy^iiaot, y— ^ • KM fcti L«S 

2 5, 2 6 XwSffljffiSM 3 1 t I^b^> y = ^ 2 7 > 

fiV^v^A^^J:or, ^/^b*^^ (bf 

2 * ) ^r^^-yiiAUfcts, i o 5 o c c<numnmn.x 

1 0fj>ffi<O&&M1&T — ~-;i' (RTA) ^r^^rtT-oX, 

y— ^ ■ KKy««i 6, i 7^^t4fb-Too 
[0 0 2 9] 7 c?) (2) (ci^i-J: 3 (c, f^Jx.^ 

^/^^feCiot, h^-;P3 2, 3 3 CO ft 

mmcoTf, h v y^9? j-t^^^^ykitc^^x, ± 
mmm&mm 3 4 <n 2 l P 



-4- 



(5) 



V&mW-S - 2 4 3 5 7 5 



Ii3 5, 3 6«to 0 
[0 0 3 0] -^(0^117^ (3) kC7jk*ftU<, m%-\*Zf 
7 X-^ C V Dfelc J: o X , &JRIB» 3 5, 3 6 M<V±m 

rvyay (p-siN) ig&^fifc-rso $e>^^jRia 
i35, se^i/v^-MSt^o 

[0 0 3 1 ] ±|ElKit*^T*(i, 8H1I h 7 $ 1 0 

CO^-V^/Uft (L) CO 1 /5»±^>^# ^"C/^Ol^apJK 
F7>^^10(/)ft^§ (W) £/)l/3J^i^^ 

t£ON/OFFt£<ofa±.ibmtiZ>o ^miS^f 

[0 0 3 2] *fcJifES8ig*ffiT-f*, n»W«Ih7^ 

v?^ * r-ffci^ u^a*, p ^<o»ik h 7 * -? *>ng«t 

[0 0 3 3] 

[H^^Sb*] £Lh, Lfc J; 5 t-W*iI 1 ^^1- 1 2 

h 7 ^ 1 / 5 ^±<?)*§ ^ T*^o 1 4 ^fti/U =*>-fl 

^^^^^^ffB^^^tbr^oOT\ ilh7^ 18 



f£<fc;ft,fi\ SMg h^^^X^tD^^A^tT) 1 /5J^_h 
£T^o[H]^flI h 7 ^^d^^^M'S© 1 / 

N/OF Ftb£iKA£>6C £#-e£, /^o^fbJt£^:£< 

[Hi] Haa^o«tB&«^KfMllIt?*>€>o 
[0 2] ON/OFFJt^f-v (L/ 
Dg) twBB«|gIT-fe5o 

[i3] ON/OF Fit t^-r^/V-tl/SS^ (W/ 
D g) kCOmffim-TT&Zo 

[14] o n/of Fit t^**/\sm/i&&*m (W/ 

Dg) ^wSiJ^H«H-CfoS 0 
[El 6] jlteWlwffiiigXSIII (^2) T'fcSo 

[17] iaj»<o$!i5txsiiir*ifoSo 
[^ot£0j] 

10 WW^h^^i/^'? 11 StR 



1 5 



1 9 



m\ ] 



[HI 2] 





10" 1 



10 2 



10 w 10 1 
L/D r 



-5- 




23(21) 21 22(21) 21 24C21) 



1 f 




(4) 



BY'-W«*a8(2?) 26(24) 
27 25(23) 2§ ( 12T-h««(22) 22 / 27 



(2) 




(5) 



14**5ifcy'n>Aa(30) 



27 28 



13 29 27 



/ / v / 

(3) 



i8^Y?«'/fataiXi9) 

16(19) 12 / 17(19) 




(6) 

fcJ&M AMJttXttE (¥02) 



-6- 




#^^5 - 2 4 3 5 7 5 



35 37 10&KfSh7>>'A7 36 




(3) 



-7- 



